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The degree of damage caused by the sunflower moth (Ho-
moeosoma nebulellum [Den. et Schiff.], 1775) to different
sunflower varieties

Abstract: The European sunflower moth (Homoeosoma
nebulellum [Den. et Schiff.], 1775) is one of the earliest docu-
mented pests of sunflower. Traditionally considered a two-
generation pest, the occurrence of a third generation is becom-
ing more frequent in eastern and central Europe due to global
warming. Between 2021 and 2023, we conducted a two-part
study in northeastern Hungary: (1) pheromone traps were used
at five locations to monitor swarming dynamics, and (2) field
trials were carried out to assess larval damage on three sunflow-
er varieties. We compared the susceptibility of the Kisvardai
landrace, the widely grown confectionery hybrid Jaguar, and the
oilseed hybrid NK Neoma. Results confirm that the sunflower
moth now consistently completes three generations in the re-
gion. We found substantial differences in varietal susceptibility:
‘Kisvardai’ showed severe damage, while Jaguar’ and especially
‘Neoma’ exhibited significantly higher resistance. According to
our observations, hot and dry summer conditions—particularly
low rainfall from July to September—strongly enhance the in-
tensity of the third generation. Our results also support earlier
findings that sunflower varieties with a phytomelanin layer in
the pericarp are more resistant to larval damage. However, this
feature alone does not provide complete protection.
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achene damage
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Velikost poskodb, ki jih povzroca sonci¢ni molj (Homoeo-
soma nebulellum [Den. et Schiff.], 1775) na razli¢nih sortah
son¢nic

Izvlecek: Evropski son¢i¢ni molj (Homoeosoma nebulel-
lum [Den. et Schiff.], 1775) je eden od prvih registriranih $ko-
dljivcev son¢nic. Pri $kodljivcu, ki ima obic¢ajno dve generaciji,
se v osrednji Evropi zaradi klimatskih sprememb vedno pogo-
steje pojavlja tretja generacija. Med letoma 2021 in 2023 sta bili
v severovzhodni Madzarski izvedeni dve raziskavi in sicer: (1)
za spremljanje dinamike rojenja so bile uporabljene fermon-
ske pasti na petih lokacijah; (2) izveden je bil poljski poskus
za oceno poskodb, ki jih povzrocajo gosenice na treh sortah
son¢nic. Primerjane so bile obc¢utljivosti lokalne rase Kisvar-
dai, zelo razsirjenega slas¢ic¢arkega hibrida Jaguar in hibrida za
olje NK Neoma. Rezultati so pokazali, da ima molj na obmocju
stalno tri generacije. V obcutljivosti sort so bile opazene znacil-
ne razlike. ‘Kisvardai® je bila mo¢no poskodovana, TJaguar), $e
posebej paNeoma’ sta pokazali znacilno vec¢jo odpornost. Gle-
de na opazovanja vro¢a in suha poletja, predvsem tista z malo
padavin od Julija do septembra, mo¢no pospesujejo velikost
pojavljanja tretje generacije. Rezultati raziskave tudi potrjujejo
prej$nja spoznanja, da so sorte son¢nic s fitomelaninsko plastjo
v perikarpu bolj odporne na poskodbe zaradi gosenic a ta la-
stnost sama po sebi $e ne prinasa popolne zas¢ite.

Klju¢ne besede: sonc¢nica, sonci¢ni molj, dinamika ro-
jenja, poskodba rozk
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1 INTRODUCTION

Hungary is the fifth-largest European country for
sunflower cultivation, with sunflower farming covering
about 15 % of its arable land annually, according to Eu-
rostat (2024).

In the north-eastern part of the country, sun-
flower growing is important for both the oil-processing
industry and food production (Kosztyuné, 2021). For
many years, the free-flowering Kisvardai variety was
the most widely grown in this region. The achene shell
of this variety does not contain a phytomelan layer, so
the sunflower moth (Homoeosoma nebulellum [Denis
et Schiffermiiller], 1775) (Lepidoptera: Pyralidae) can
cause significant damage. The role of the phytomelan
layer in protecting against the sunflower moth has been
the subject of attention in numerous studies (Sarkany,
1947; Seiler et al., 1984; Horvath and Vecseri, 2005).

Szarukan et al. (1996) have observed that both
edible and ornamental sunflowers are at risk. Further-
more, they have pointed out the increasing susceptibil-
ity of newer sunflower lines, which have diverged from
the moth-resistant Russian base material to the pest.

The extent of damage was substantial before the in-
troduction of armored varieties. According to Kadocsa
(1947), as many as 30 caterpillars can occasionally be
found in a single capitulum, indicating severe infes-
tation. Uzonyi (1942) mentions the damage caused
by 30-40 caterpillars on a sunflower inflorescence. In
exceptional cases, this number can even reach 300 for
sunflowers growing alone. Reichart (1959) records up
to 80-90 % seed damage in the Kunhegyes area.

In addition to causing direct damage, pests can
also cause indirect damage during rainy weather, which
is favorable for pathogens. Pests’ chewing provides an
entry point for pathogens that cause various plant dis-
eases (Yiicel and Tiilek, 2020). Uzonyi (1942) noted in
the autumn of 1940 that sunflower heads, when dam-
aged, became more susceptible to mold and rot. Hor-
vath and Bujdki (1992) mention the white mold of
sunflower (Sclerotinia sclerotiorum LIB. DE BARY) as
a pathogen that appears after sunflower moth infesta-
tion. Kliesiewitz (1979) investigated the relationship
between Rhizopus infection of sunflower capitulum
and Homoeosoma electellum (Hulst, 1887) under labo-
ratory conditions. When only infected by Rhizopus, the
sunflower capitulum showed a 5-20 % rot rate. How-
ever, when the sunflower moth also caused damage, the
infection rate increased to 55-100 %. Additionally, re-
search revealed that the rot rate of the capitulum rises
as the number of harmful larvae increases.

The pest’s significance also decreased as the sun-
flower variety’s planting area decreased. In countries
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with climates different from Hungary, the extent of
damage can be substantial. In Romania, Georgescu
(2022) drew attention to the fact that pest damage has
been rising in recent years, a change linked to climate
shifts. Similar problems have been recorded in Turkey,
where the spread of sunflower cultivation has gone
hand in hand with heavier losses (Yiicel and Cobanoglu,
2016). In Azerbaijan, in addition to assessing the extent
of damage, the economic impact of the pest has been
analyzed. In the Ganja Ghazakh plant-growing region
of Azerbaijan, where the sunflower moth is prevalent,
the Helianthus annuus ‘Giant’ variety suffers an annual
yield loss of up to 460 kg ha' (Ismayilzade et al. 2015).
China has reported the increasing spread and damage
caused by the pest (Cheng et al. 2021). Additionally,
Sikora (2017) documented damage to both edible and
oil industry varieties by the related species Homoeo-
soma electellum.

In Hungary, the sunflower moth is a two-genera-
tion pest. A third wave showed up now and then dur-
ing the 1950s and 1960s, but has not become regular
(Kadocsa, 1947). The first generation lives mostly on
wild Asteraceae like Carduus and Cirsium. Later gener-
ations feed on sunflowers, too. As part of the integrated
measures to reduce the damage caused by Homeosoma
nebulellum, an important aspect is the limitation of
secondary food sources represented by various plant
species. The most effective and reliable methods for re-
ducing these species involve herbicide applications us-
ing selective herbicides tailored to specific hybrids or
conventional sunflower varieties (Mondici et al., 2023).

From the 1990s onward, stronger late-summer
swarming became more common. In 1994 and 1995,
Szarukan et al. (1996) reported large third-generation
flights in late August and early September. Szabo et al.
(2007) later saw an unusually long swarming season in
2005, lasting into mid-October. At the time, these were
considered unusual events (Szabd et al., 2008), but now
both the second and third generations show up every
year and cause damage.

The moth’s seasonal timing has shifted. Hot Au-
gusts, fewer early frosts, and dry weather let more lar-
vae survive. These changes seem to support a whole
third generation, especially in Hungary and Romania.
Other moths have reacted in similar ways to recent cli-
mate patterns (Hill et al., 2021; Georgescu et al., 2022).

Many papers blame climate change for these shifts
(Sagliker, 2009; Sagliker and Kizildag Ozdal, 2021), but
we still do not know which weather changes matter the
most. It is unclear whether temperature, rainfall, or
dry spells are driving the increase in third-generation
numbers. This study aimed to:
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- monitor the seasonal flight activity of the sun-
flower moth across multiple locations,

— assess the extent of infestation and seed damage
in different sunflower hybrids, and

- explore the relationship between pest dynamics

and seasonal weather conditions.

2 MATERIALS AND METHODS

The study consisted of two distinct but related ex-
perimental components: (1) moth flight monitoring us-
ing pheromone traps at multiple locations, and (2) field
assessment of larval damage on sunflower capitula under
controlled varietal conditions.

2.1 PHEROMONE TRAP MONITORING

Moth activity was monitored at five different
commercial sunflower-growing sites in Eastern Hun-
gary: Oros, Felsésima, Nagycserkesz, Nyirtelek, and
Kalmanhaza. In this region, the plant is typically grown
on acidic, nutrient-poor, sandy soils with poor water
management due to its modest soil requirements. Such
lands were used as the basis for our research in all three
years. At each site, two pheromone traps were installed
(n = 10 traps total per year), positioned at approxi-
mately 50-500 meters from each other, depending on
field layout. All sites cultivated sunflowers for human
consumption, under typical regional agronomic prac-
tices. CSALOMON sticky sunflower moth traps made
of transparent plastic with a triangular cross-section
(MTA Plant Protection Research Institute, Buda-
pest) were used to monitor the swarming pattern. The
components of the lure are Z11-16Al, Z13-18Al, and
Z9E12-14A1 150:120:15 (Szarukan et al., 1996).

The traps operated from the second week of April
until the middle of September. The number of male
insects caught in the traps was checked and noted
weekly. The pheromone capsules were replaced every
five weeks, and the adhesive sheets were changed as re-
quired. Trap data from each date (n = 10, 2 traps per
site x 5 locations) were used to calculate the standard
deviation to evaluate the variation in moth captures
across different sampling dates. Higher standard devia-
tion values indicate a more uneven distribution among

traps, suggesting that swarming was less uniform.

2.2 FIELD EXPERIMENT FOR DAMAGE ASSESS-
MENT

The field trial to assess pest damage was car-
ried out at the experimental farm of the University
of Nyiregyhaza, located in Nyirtelek-Ferenc Tanya
(GPS: 48.009958, 21.57629). The exact sunflower plot
changed each year due to crop rotation. Across all three
years (2021-2023), the experiment was conducted on
a single plot per year, ranging in size from 6,000 to
10,000 m?, depending on the available field area. The
three sunflower varieties were planted in adjacent
strips of equal area, each occupying one-third of the
given plot. The same agronomic practices were applied
throughout to minimize differences in microclimate or
soil conditions.

Two weeks after the peak of the second-generation
flight, 100 sunflower heads were collected per variety.
The infestation rate and seed damage were recorded for
each capitulum. Sunflower heads were selected through
simple random sampling within each variety’s plot. We
focused on the damage observed following the 2* gen-
eration’s emergence.

In our study, we tested the infestation of three dif-
ferent sunflower varieties:

1. Kisvardai: a long-growing season, free-flow-
ering variety lacking a phytomelane layer, prone to
branching and forming branch inflorescence.

2. Jaguar: the most common confection hybrid.

3. NK Neoma: a widely cultivated hybrid for the

oil industry.

2.3 WEATHER CONDITIONS

Meteorological data were collected from the auto-
mated weather station located at the University of Nyir-
egyhaza’s experimental farm in Nyirtelek-Ferenc-farm
(GPS: 48.009958, 21.576290). Daily air temperatures
and total precipitation were compiled into monthly
values for 2021-2023, focusing on April to September
(vegetation period). To assess recent deviations, long-
term climate averages from 1870 to 2002 from the
Hungarian Meteorological Service (OMSZ) were used
as a reference, representing national norms (Table 1).

The summer of 2023 was arid. In July, August, and
September, precipitation reached only 1.2 %, 7.7 %, and
14.9 % of the historical averages, respectively. Average
temperatures in these months were also higher than
the long-term means by 8.3 %, 14.6 %, and 23.2 %, re-
spectively. This combination of heat and drought may
have influenced moth development and host plant vul-
nerability.
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Table 1: Monthly average temperature (°C) and total precipita-
tion (mm) for the study years 2021-2023, compared to long-
term historical averages (1870-2002).

Months Precipitation (mm)

2021 2022 2023 Average

(1870-2002)

January 61.9 10.0 96.2 29.5
February 59.2 11.7 16.8 30.0
March 18.7 21.9 71.8 30.0
April 59.7 42.1 72.6 39.5
May 90.6 3.9 67.0 54.0
June 14.9 21.9 45.2 76.0
July 45.4 354 0.8 66.5
August 59.3 20.3 5.0 65.0
September 21.5 149.6 6.4 43.0
October 1.7 15.4 30.8 44.0
November 65.4 47.6 76.0 46.5
December 47.5 142.4 113.6 40.5
Total 545.8 522.2 602.2 564.5
Months Average temperature (°C)

2021 2022 2023 Average

(1870-2002)

January 1.2 -0.2 4.2 -2.4
February L5 3.7 2.7 -0.1
March 4.9 4.8 6.9 4.6
April 9.0 9.2 9.5 10.7
May 14.9 17.4 16.2 15.9
June 22.1 22.2 19.4 19.0
July 24.1 23.4 22.3 20.6
August 20.2 23.4 22.7 19.8
September 15.7 15.4 19.1 15.5
October 9.1 11.8 13.4 9.9
November 4.6 5.8 5.6 4.2
December 1.1 22 2.5 -0.4
Average 10.7 11.6 12.0 9.8

Weather data for 2021-2023 were recorded at the automated mete-
orological station of the University of Nyiregyhdza, Nyirtelek-Ferenc-
farm. Historical climate averages were obtained from the Hungarian
Meteorological Service (OMSZ).

2.4 STATISTICAL ANALYSIS
2.4.1 Pheromone Trap Data

To evaluate the daily consistency of moth captures,
we calculated the standard deviation of trap counts for
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each sampling date. At every time point, data from 10
traps were collected across the five monitored locations
(two traps per site). The standard deviation reflects the
variation in captures across these 10 traps on a given day
and provides insight into the uniformity of moth swarm-

ing intensity on that specific date.

2.4.2 Damage Data

To analyze the effect of sunflower variety on moth-
related damage, we used a one-way analysis of variance
(ANOVA). The independent variable was the sunflower
hybrid, and the dependent variables were (1) the num-
ber of damaged capitula and (2) the number of damaged
seeds per head. Data was collected from three varieties
over three years, with 100 samples taken from each hy-
brid annually.

The assumptions for ANOVA were verified:

- The dependent variables were metric, and the in-

dependent variable was nominal.

- Sample sizes were equal, with random sampling
from each variety.

- Observations were independent, ensured by ex-
perimental design.

- Normality and equal variances were confirmed
using a goodness-of-fit test and Levene’s test, re-
spectively (Hodiné, 2018).

To assess the relationship between variety and dam-
age, we used two indicators: the standard deviation ra-
tio (H) and the coefficient of determination (H?). The
standard deviation ratio shows relative variability, and
the coefficient of determination indicates the variance
explained by variety differences (Hunyadi et al., 2001;

Makszim, 2019; Obadovics, 2009).

3 RESULTS AND DISCUSSION
3.1 PHEROMONE TRAP MONITORING

We followed the sunflower moth’s swarming from
2021 to 2023 using pheromone traps set at five different
sites. In 2021 and 2022, the first generation stayed weak.
In 2023, however, swarming started a bit earlier: the first
notable catches were already seen at the end of May. The
second generation remained low in all three years. The
third generation appeared each year, but in 2023, its in-
tensity was higher than before (Figure 1).

This fits earlier findings by Szabd¢ et al. (2007), who
described stronger third-generation after hot and dry
summers. A similar trend was also noted in Romania
(Georgescu et al., 2022). However, those studies did not
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Figure 1: Seasonal flight pattern of the sunflower moth in 2021,
2022, and 2023.

include monthly climate data, so it’s still unclear which
specific weather factors, like rainfall in certain months,
drive the increase.

Our data show that the third generation peaked in
the week of September 3 (week 36), with an average of

36.7 moths per trap. This happened after an arid sum-
mer: July and August together brought only 5.8 mm of
rain, just 4.4 % of the usual average of 131.5 mm. Sep-
tember was dry too, with 6.4 mm instead of the normal
43 mm (15 %) (Table 1).

This long dry spell likely helped not just the devel-
opment of the third generation, but its survival, too. With
no rain, eggs and larvae were not washed oft the leaves,
so more of them could survive.

To track how moth numbers changed over time, we
calculated the standard deviation for each sampling date
(10 traps per week). These values—averages, standard de-
viations, and relative standard deviations (RSD %)-are
shown in Table 2.

We saw that when moth numbers were low, the rela-
tive standard deviation between traps tended to be high.
That is expected: when the average is near zero, even one
or two moths in a trap can throw off the numbers. But
when swarming was strong, the RSD dropped below
30 %, showing that the data were more consistent and
reliable.

Table 2: Average catch of sunflower moths, standard deviation and relative standard deviation (2021-2023) (n = 10).

Years 2021 2022 2023
Week  Average Standard ~ Relative Average  Standard  Relative Average Standard ~ Relative
catch of deviation  standard catchof  deviation  standard catch of deviation  standard
sunflower deviation  sunflower deviation  sunflower deviation
moths moths moths
07.05. 0 0.00 - 0 0.00 - 0 0.00 -
14.05. 0.3 0.67 225 % 0 0.00 - 1.2 1.03 86 %
21.05. 1.5 1.27 85 % 0 0.00 - 8.9 3.87 44 %
28.05. 0.7 0.67 96 % 0.5 0.53 105 % 14.1 3.75 27 %
04.06 0.3 0.67 225 % 1 0.67 67 % 11.3 3.37 30 %
11.06. 0.1 0.32 316 % 1.5 1.43 96 % 4.5 2.80 62 %
18.06. 4.8 3.52 73 % 33 241 73 % 5.6 2.59 46 %
25.06. 4.6 2.22 48 % 3.7 2.63 71 % 8.5 1.84 22 %
02.07. 6.5 3.10 48 % 7.5 2.22 30 % 5.9 2.77 47 %
09.07. 2.2 1.81 82 % 4.3 241 56 % 6.5 2.46 38 %
16.07. 1.5 1.27 85 % 2.5 1.08 43 % 10.3 2.58 25 %
23.07. 1 0.94 94 % 1.3 0.82 63 % 3.2 2.25 70 %
30.07. 5.4 3.44 64 % 8.3 1.42 17 % 1.7 1.64 96 %
06.08. 14.8 4.05 27 % 7.7 1.77 23% 7.1 2.69 38 %
13.08. 11.2 2.82 25% 18.6 2.63 14 % 13.4 3.63 27 %
20.08. 9.5 2.88 30 % 9 2.40 27 % 14.7 3.59 24 %
27.08 6.7 2.67 40 % 8.5 2.22 26 % 19.1 3.00 16 %
03.09. 9 2.40 27 % 4.3 1.89 44 % 36.7 5.44 15%
10.09. 3.5 2.01 58 % 4.1 2.18 53 % 30.5 4.12 13 %
17.09. 1 0.94 94 % 4.1 1.91 47 % 13.7 3.40 25%

Acta agriculturae Slovenica, 121/3 - 2025

5



B. SZABO et al.

On May 29, June 26, and during the last four sam-
pling dates (August 20-September 17), trap counts were
higher and more even, with RSD values under 30 %.
These dates were considered statistically homogeneous.
On other dates, the RSD was above 30 %, usually because

the total moth count was low (Table 2).

3.2 FIELD EXPERIMENT FOR DAMAGE ASSESS-
MENT

The infestation patterns were similar across the three
years of the study. As expected, the Kisvardai landrace,
without a protective phytomelanin layer, was the most
severely affected. In 2023, more than half of the sampled
sunflower heads from this variety showed signs of larval
damage. The Jaguar hybrid also showed susceptibility in
two of the three years (2021 and 2023), with over 10 %
of heads affected. In contrast, the Neoma hybrid showed
markedly better resistance: only 11 damaged capitula
were found in 2021 and a single case in 2023. The lowest
infestation levels across all three varieties were observed
in 2022 (Table 3).

Interestingly, while the Kisvardai variety showed
the highest infestation in 2023, consistent with the in-
tense third-generation swarming, that year was not the
most damaging for Jaguar and Neoma. In both of these
hybrids, higher levels of damage were observed in 2021.
This difference may come from several factors, such as
when flowers bloom, local climate conditions, or the
availability of nearby host plants. We need to investigate

further to fully understand these patterns.

Across the three years of observation, there was a
statistically significant difference in capitulum damage
between the sunflower varieties (p < 0.001). The Neoma
hybrid consistently showed the lowest levels of head
damage, indicating strong resistance to larval attack. At

Table 3: Mean number of sunflower heads damaged by Ho-
moeosoma nebulellum Den. et Schiff. per 100 plants (mean +
standard deviation) for each variety and year of study.

Number of infested capitu-

Table 4: Mean number of sunflower seeds damaged by Homoe-
osoma nebulellum Den. et Schiff. per head (mean + standard
deviation) for each variety and year of study.

Number of damaged seeds/100

plants
Years 2021 2022 2023
Neoma average 0 0 0

Neoma standard deviation 0.00 0.00 0.00

Jaguar average 70 6 54
Jaguar standard deviation 0.91 0.45 1.57
Kisvardai average 166 98 217

Kisvardai standard deviation 2.17 2.21 2.27

the other extreme, the Kisvardai landrace proved to be
the most vulnerable. Therefore, we can classify ‘Neoma’
as the most resistant, ‘Jaguar’ as moderately susceptible,
and ‘Kisvardai’ as the most vulnerable variety.

The analysis of variance indicated that the variety
accounted for 35 % of the variation in head damage in
2021, 10 % in 2022, and only 1 % in 2023. This suggests
that genotype had a greater influence during years of
moderate infestation levels.

Seed damage analysis showed no sign of larvae pen-
etrating the seeds of the Neoma variety in any of the three
years. By contrast, the Jaguar variety displayed some level
of seed injury in every season. Even in 2023, the year
with the highest infestation, capitula of the Kisvardai va-
riety contained, on average, just over four chewed seeds
per head (Table 4).

In 2021, there was a statistically significant link
between the sunflower variety and the number of seeds
damaged by the sunflower moth (p < 0.001, H = 0.67).
The relationship was still significant in 2022 (p < 0.001)
but weaker (H = 0.33). In 2023, we again found a signifi-
cant, moderately strong association (p < 0.001, H = 0.50).

Based on the coefficient of determination, the sun-
flower variety explained 45 % of the variation in seed

Table 5: Results of one-way ANOVA comparing capitulum and
seed damage across sunflower varieties (df = 2, 297; F-critical =

lum/100 plants o
3.03; all results significant at p < 0.001).
Years 2021 2022 2023
Neoma average 11 0 1 Infested capitula/100 Damaged seeds/100

Neoma standard deviation 0.24 0.00 0.10
Jaguar average 18 2 11
Jaguar standard deviation 0.40 0.14 0.31
Kisvardai average 20 18 52
Kisvardai standard deviation 0.46 0.39 0.50

plants plants
Years F-calculated F-calculated p-value
2021 78.85 119.42 <0.001
2022 17.29 17.87 <0.001
2023 60.69 50.47 <0.001
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damage in 2021, 11 % in 2022, and 25 % in 2023. ANOVA
results showed that the differences in damage levels were
explained entirely by the variety. Variation between the
groups, based on the standard deviation of their means,
was consistently greater than the variation within the
groups, measured as the average of the standard devia-
tions inside each group. F-tests confirmed this pattern,
with calculated F values exceeding the critical thresholds
in every case, indicating that variety had a statistically
significant effect on both capitulum and seed damage
(Table 5).

4 CONCLUSIONS

In all three years, we observed a complete third
generation of Homoeosoma nebulellum, which goes be-
yond earlier reports that mostly mentioned only partial
third-generation activity (Kadocsa, 1947). Our findings
support previous observations by Szabé and Georgescu,
who pointed to weather as a key factor in shaping pest
populations.

Based on our data, we were able to narrow this effect
down: it was the dry and hot conditions in July, August,
and September, especially the lack of rainfall, what likely
created ideal conditions for the third generation to build
up in large numbers.

As for damage levels, the three tested sunflower va-
rieties responded differently. ‘Neoma’ proved to be the
least affected, Taguar’ showed moderate sensitivity, while
‘Kisvardai’ was the most vulnerable.

Although the swarming intensity seems strongly
linked to temperature and precipitation, the actual dam-
age to sunflower heads did not follow the same trend.
Since we found no consistent link between temperature
and the level of damage, we assume that flowering time
and possibly the presence of other host plants nearby
may have a greater influence on how much damage oc-
curs each year.

These insights can inform breeding programs and
pest management strategies to mitigate damage under
future climate scenarios.

5 REFERENCES

Cheng, Y., Sappington, T. W,, Luo, L., Liu, C., Wang, Y., Liu,
S., ... & Jiang, X. (2021). Key factors involved in reduction
of damage to sunflower by the European sunflower moth
in China through late planting. Plos one, 16(4), €0250209.
https://doi.org/10.1371/journal.pone.0250209

EUROSTAT. (2024). Rape, turnip rape, sunflower seeds and
soya by area. Retrieved from: https://ec.europa.eu/eurostat/
databrowser/view/tag00100/default/bar

Georgescu, E., Vasian, L, Toader, M., Cani, L., TOTOS, S. M.,
& Gorgan, M. (2022). New data concerning the evolution
of the European sunflower moth (Homoeosoma nebulel-
lum Den. & Schiff.) in sunflower crops in the south-east of
Romania. Scientific Papers. Series A. Agronomy, 65(1), 334-
341.

Hill, G. M., Kawahara, A. Y., Daniels, J. C., Bateman, C. C., &
Scheffers, B. R. (2021). Climate change effects on animal
ecology: butterflies and moths as a case study. Biological Re-
views, 96(5), 2113-2126. https://doi.org/10.1111/brv.12746

Horvath, Z., & Bujaki, G. (1992). A Habrobracon hebetor Say
(Hymenoptera: Braconidae) mint a napraforgémoly (Ho-
moeosoma nebulellum Hb.) legfontosabb hazai parazitdja.
(Habrobracon hebetor Say (Hymenoptera: Braconidae) as
the most important parasite of the sunflower moth (Ho-
moeosoma nebulellum Hb.).), Novényvédelem, 28(5-6), 196-
200.

Horvath, Z., & Vecseri, C. (2005). A napraforgémoly (Ho-
moeosoma nebulellum Hb.) elleni bioldgiai és genetikai
védekezési modszerek. (Biological and genetic control
methods against the sunflower moth (Homeosoma neb-
ulellum Hb.).) 10. Tiszdntili Novényvédelmi Forum. Deb-
recen, 417-424.

Hoédiné, Sz. M. (2018). Leird statisztika az SPSS-ben. In
Hédiné, Sz. M., and Miko, J. E. (Eds.), Kutatdsmddsz-
ertani alapismeretek. Bevezetés az SPSS haszndlatdba.
(Basic knowledge of research methodology. Introduction to
using SPSS.) (pp. 60-78). Hungary, University of Szeged,
Faculty of Agriculture.

Hunyadi, Gy., Mundruczd, Gy., Vita L. (2001): Statisztika.
IV. kiadds (Statistics. Edition IV.). Budapest, Aula Kiado.

Ismayilzade, N. N., Samedov, V. S., Kard, B., & Jones, C. L.
(2015). Sunflower seed damage and economic injury le-
vel of the European sunflower moth (Lepidoptera: Pyra-
lidae) in the Republic of Azerbaijan. Journal of Entomo-
logical Science, 50(2), 138-146. https://doi.org/10.18474/
JES14-41.1

Kadocsa, G. (1947). A napraforgémoly és az ellene vald vé-
dekezés. (The sunflower moth and its control.). Folia En-
tomologica Hungarica, 2, 33-37.

Klisiewicz, J. M. (1979). Relation of infestation with sunflo-
wer moth Homoeosoma electellum larvae to the inciden-
ce of Rhizopus rot in sunflower seed heads. Canadian
Journal of Plant Science, 59(3), 797-801. https://doi.
org/10.4141/cjps79-122

Kosztyuné, K. E. (2021). A Nyirségben termesztett homo-
ki novények (Sand plants grown in Nyirség.) In Cs.Toth
(Ed.): Oshonos-és Tdjfajtdk — Okotermékek - Egészséges
taplalkozds - Vidékfejlesztés — Mindségi élelmiszerek —
Egészséges kornyezet - Fenntarthaté vidéki gazddlkodds:
Az agrdartudomdnyok és a vidékfejlesztés kihivdsai a XXI.
szdzadban. (The challenges of agricultural sciences and
rural development in the 21st century.), (pp. 141-149).
Hungary

Makszim Gy-né, N. T., (2019). Statisztika II. (Statistics
II), (pp. 42-46). Hungary, University of Nyiregy-
haza. Retrieved from:https://mati.nye.hu/sites/mati.
nye.hu/files/efop_nye_dual/gazd_ment/Makszim%20

Acta agriculturae Slovenica, 121/3 - 2025

7



B. SZABO et al.

Gy%C3%B6rgyn%C3%A9%20dr.%20Nagy%20T._
Statisztika%20I1..pdf

Mondici, S., Sugar, I. R., & Giurgiulescu, L. (2023). Research
on the tolerance of sunflower hybrids to the herbicides
Challenge 600 sc and Viballa. “ Annals of the University of
Craiova-Agriculture Montanology Cadastre Series”, 53(1),
197-202. https://doi.org/10.52846/aamc.v53i1.1461

Obadovics, J. Gy. (2009). Valésziniiségszdmitds és matemati-
kai statisztika. Budapest, Scolar Kiado.

Reichart, G. (1959). A napraforgd moly (Homoeosoma ne-
bulellum Hb.) nevelésével kapcsolatos megfigyelések.
(Observations related to raising the sunflower moth
(Homoeosoma nebulellum Hb.).) Folia Entomologica
Hungarica, 12, 497-510.

Sagliker, H. A. (2009). Effects of trifluralin on soil carbon mi-
neralization at different temperature conditions. Europe-
an Journal of Soil Biology, 45(5-6), 473-477. https://doi.
org/10.1016/j.ejsobi.2009.06.005

Sagliker, H. A., & Ozdal, N. K. (2021). How do imazamox
additions affect carbon and nitrogen mineralization in
sunflower soil?. Water, Air, & Soil Pollution, 232(12),
514. https://doi.org/10.1007/s11270-021-05474-9

Sérkany, S. (1947). A napraforgé nemesitése és a fitomeldn
kérdés (Sunflower breeding and the phytomelan issue.)
Agrdrtorténeti Szemle, 1, 97-101.

Seiler, G. ], Stafford, R. E., & Rogers, C. E. (1984). Prevalen-
ce of phytomelanin in pericarps of sunflower parental
lines and wild species 1. Crop Science, 24(6), 1202-1204.
https://doi.org/10.2135/cropsci1984.0011183X0024000
60045x

Szabd, B., Toth, F., & Vagvolgyi, S. (2007). Injury of Europe-
an sunflower moth (Homoeosoma nebulellum Denis et
Schiffermiiller). Scientific Bulletin Series C: Fascicle Me-

8 | Acta agriculturae Slovenica, 121/3 - 2025

chanics, Tribology, Machine Manufacturing Technology,
21, 675.

Szabd, B., Toth, F., & Vagvolgyi, S. (2008): A napraforgémoly
(Homoeosoma nebulellum Den. et Schiff.) rajzasdin-
amikdjanak és a kartételének vizsgdlata a Nyirségben.
(Investigating the swarm dynamics and damage of the
sunflower moth (Homoeosoma nebulellum Den. et
Schiff.) in Nyirség.) Novényvédelem, 44(1), 34-38.

Sikora, D. M. (2017). Evaluation of host plant resistance aga-
inst sunflower moth, Homoeosoma electellum (Hulst),
in cultivated sunflower in western Nebraska.Disserta-
tions and Student Research in Entomology, 50. Nebraska:
University of Nebraska. Lincoln.https://doi.org/10.3390/
insects12050440

Skendzié, S., Zovko, M., Zivkovié, L. P, Lesi¢, V., & Lemid,
D. (2021). The impact of climate change on agricultural
insect pests. Insects, 12(5), 440. https://doi.org/10.3390/
insects12050440

Szarukan, 1., Horvath, Z., Téth, M., Szocs, G., & Ujvary, L.
(1996). A napraforgémoly (Homoeosoma nebulellum
Den. et Schiff.) rajzaskovetése feromoncsapdaval. (Mo-
nitoring the flight dynamics of the large Clouded Knot-
Horn), Novényvédelem, 32(12), 601-604.

Uzonyi, F. (1942). A napraforgémoly. (The sunflower moth.)
Koztelek 52(38), 857-858.

Yiicel, C., & Cobanoglu, S. (2016). The potential use of pher-
omone and bait traps for monitoring adult populations
of the European sunflower moth, [Homoeosoma nebulel-
lum (Den. & Schiff.)(Lep: Pyralidae)]. Plant Protection
Bulletin, 56(1), 15-28.

Yiicel, C., & Tiilek, S. (2020). Determination of the infesta-
tion relationship between European sunflower moth and
head rot disease on sunflower in Ankara province. Plant
Protection Bulletin/Bitki Koruma Biilteni, 60(4), 85-90.



